
Solutions to SBA Unit 1 Test 2 

1. (i)  
1

sin2𝜃
−

cos2𝜃

sin2𝜃
 

=
1 − cos 2𝜃

sin 2𝜃
           (1) 

=
2 sin2 𝜃

2 sin 𝜃 cos 𝜃
            (1) 

=
sin𝜃

cos 𝜃
                          (1) 

= tan 𝜃       as required  (1)                     [4] 

 

(ii) tan 15° =
1

sin 2(15°)
−

cos 2(15°)

sin 2(15°)
   

=
1

sin 30°
−

cos 30°

sin 30°
      (1) 

=
1

1
2

−

√3
2
1
2

                      (1) 

= 2 − √3  as required   (1)       [3]  

 

2. (i) 𝑟 = √32 + 42 = 5            (1) 

𝛼 = tan−1
4

3
= 53.1°       (1) 

3 sin 𝜃 + 4 cos 𝜃 = 5 sin(𝜃 + 53.1°)(1) [3] 

 

(ii) (a) 3 sin 𝜃 + 4 cos 𝜃 + 1 = 0 

5 sin(𝜃 + 53.1°) + 1 = 0     (1) 

sin(𝜃 + 53.1°) = −
1

5
          (1) 

sin 𝐴 = −
1

5
             − 126.9° ≤ 𝐴 ≤ 233.1° 

sin−1 (
1

5
) = 11.5° 

𝐴 = 180° + 11.5° = 191.5° 

𝐴 = −11.5° 

𝜃 = 138.4°  (1)          𝜃 = −64.6°  (1)    [4] 

 

(b) − 37 ≤ 𝑘(3 sin 𝜃 + 4 cos 𝜃) + 𝑐 ≤ 43 

−37 ≤ 5𝑘 sin(𝜃 + 53.1°) + 𝑐 ≤ 43     (1) 

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 sin(𝜃 + 53.1°) = 1 

5𝑘 + 𝑐 = 43     (1) 

𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 sin(𝜃 + 53.1°) = −1 

−5𝑘 + 𝑐 = −37           (1) 

2𝑐 = 6 

𝑐 = 3                  (1) 

5𝑘 + 3 = 43 

𝑘 = 8                       (1)      [5] 

 

3. (a) 𝑥2 + 𝑦2 − 8𝑥 − 16𝑦 + 72 = 0 

𝑥2 − 8𝑥 + 𝑦2 − 16𝑦 + 72 = 0 

(𝑥 − 4)2 − 16 + (𝑦 − 8)2 − 64 + 72 = 0  (1) + (1) 

(𝑥 − 4)2 + (𝑦 − 8)2 = 8     (1) 

𝑐𝑒𝑛𝑡𝑟𝑒 (4, 8)   (1)     𝑟 = √8 = 2√2   (1)     [5] 

 

(b) 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = √(4 − 0)2 + (8 − 0)2    (1) 

= √80                                   (1) 

= 4√5                                   (1)   [3]  

 

(c) 𝑂𝐴2 = (√80)
2
− (√8)

2
                   (1) 

= 80 − 8 

= 72                                              (1) 



𝑂𝐴 = √72 

= 6√2  as required      (1)              [3]   

 

4. (a) 4𝑥2 + 9𝑦2 = 36 

𝑊ℎ𝑒𝑛 𝑥 = 0 

9𝑦2 = 36       (1) 

𝑦2 = 4 

𝑦 = ±2 

(0, −2) (1)         (0, 2) (1) 

𝑊ℎ𝑒𝑛 𝑦 = 0 

4𝑥2 = 36       (1) 

𝑥2 = 9 

𝑥 = ±3 

(−3, 0) (1)             (3, 0)  (1)           [6] 

 

(b)Major axis = 6 (1)  Minor axis = 4(1)[2]   

 

.

(c) correct intercept(1) ellipse shape (1)     [2]   
 

 

5. (i) 𝑃𝑅⃗⃗⃗⃗  ⃗ = 2𝑖 + 2𝑗 + 2𝑘                 (1) 

𝑃𝑄⃗⃗⃗⃗  ⃗ = −2𝑖 + 2𝑗 + 4𝑘            (1)        [2] 

(ii) 𝑃𝑅⃗⃗⃗⃗  ⃗ ∙ 𝑃𝑄⃗⃗ ⃗⃗  ⃗ = |𝑃𝑅⃗⃗⃗⃗  ⃗||𝑃𝑄⃗⃗ ⃗⃗  ⃗| cos𝜃 

2(−2) + 2(2) + 2(4)

= √22 + 22 + 22√(−2)2 + 22 + 42 cos 𝜃 (1) 

8 = √12√24 cos 𝜃                  (1) 

𝜃 = cos−1
8

√12√24
               (1) 

= 61.9°                                  (1)             [4] 

 

(iii) 𝑄𝑅⃗⃗ ⃗⃗  ⃗ = 4𝑖 − 2𝑘                       (1) 

𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 = |𝑃𝑅⃗⃗⃗⃗  ⃗| + |𝑃𝑄⃗⃗⃗⃗  ⃗| + |𝑄𝑅⃗⃗⃗⃗  ⃗| 

= √12 + √24 + √42 + (−2)2  (1) 

= 12.8 𝑢𝑛𝑖𝑡𝑠                     (1)              [3] 

 

6. (i) 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝐴𝑂⃗⃗⃗⃗  ⃗ + 𝑂𝐵⃗⃗ ⃗⃗  ⃗ 

= −2𝑖 − 6𝑗 + 𝑘 + 3𝑖 + 4𝑗 + 𝑘     (1) 

= 𝑖 − 2𝑗 + 2𝑘                             (1)     [2] 

 

(ii)𝑙1 = 2𝑖 +  6𝑗 –  𝑘 + 𝜆(𝑖 − 2𝑗 + 2𝑘)   

(1)     +       (1)                          [2] 

 

(iv) 𝑙2 = 𝜇𝑖 + 𝜇𝑘                 (1) 

𝑙1 = (2 + 𝜆)𝑖 + (6 − 2𝜆)𝑗 + (–1 + 2𝜆)𝑘 

2 + 𝜆 = 𝜇                     (1) 

6 − 2𝜆 = 0                  (1) 

−1 + 2𝜆 = 𝜇                 (1) 

𝜆 = 3                      (1) 

𝜇 = 2 + 3 = 5     (1) 

𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑣𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝐶 = 5𝑖 + 5𝑘     (1)    [7]  


